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Unit Day Values (UDV) have been widely used in North America to estimate the 
recreational and related benefits from parks and similar non-market resources. In 
essence they rely upon expert assessments based on previous non-market 
valuations studies, with adjustments made to account for variations in park 
quality, location, congestion, income, or activities undertaken. The UDV approach 
can not replace non-market valuation tools in generating information on 
Willingness To Pay, but they do provide decision makers with an alternative 
method of gauging benefits from parks and similar resources when Contingent 
Valuation, Travel Cost, or Hedonic Price techniques are prohibitively costly. This 
paper discusses the use of UDV's, and demonstrates their use through an 
application to Auckland Regional Parks. 
Changes in legislation, and changes in thinking on the provision of many goods 
and services, are requiring decision makers in Local Government to justify the 
expenditures on public parks, and on many other items. Services traditionally 
associated with public provision are increasingly being considered for commercial 
provision. In many circumstances the justification for expenditures on publicly 
provided services, and the assessment of benefits from these services is 
problematic, as the services are generally provided outside of a market framework, 
and the magnitudes of benefits obtained are not readily quantified. Equally, 
decision making with respect to the provision and maintenance of public parks is 
hampered by the difficulty of estimating both marginal and total benefits from such 
resources. 
The Local Government Amendment Act # 3 is recent legislation which provides 
important guidelines for Local Authorities. The Act outlines the processes and 
principles by which funding policy is to be determined. Some key principles for 
local authorities to recognise are specified in s122 including: 
Allocation of the costs of planned expenditure to those groups in the 
community who benefit from such expenditure. 
The initial cost allocation should: 
• recover expenditure at the time when benefits accrue 
• allocate the costs of expenditure in a manner consistent with economic 
efficiency 
• recover the costs of expenditure in a manner that matches the extent to 
which direct benefits accrue to the persons or categories of persons 
This legislation has pushed Local Authorities to grapple with the problem of 
quantifying the benefits obtained from expenditures on many services and facilities 
which they provide, including for some Councils, Regional Parks. 
There is also a need for estimates of the benefits provided by parks, to facilitate 
decision making. With continued pressures on managers to achieve efficiencies 
and deliver improved services, better information is required on total and 
marginal benefits, as well as data on costs. The most widely known tools for 
measurement of non-market benefits, require use of surveys. These surveys are 
best completed during peak season for visits, and may be too expensive for many 
local authorities to undertake on a regular basis. Quicker and less costly methods 
are needed to generate data on benefits from parks and other publicly provided 
services. Unit Day Values provide one possible method to generate this data. 
In the 1995/6 financial year the ARC spent $14.9 million dollars on its Regional 
Parks Network. This was predominantly on the provision of recreational services 
but the parks also provide conservation, education and cultural heritage benefits. 
There are substantial public and private benefits associated with the Auckland 
Regional Parks network. Recreation services include the provision of areas and 
facilities for both active and passive recreational activities, as well as the provision 
of basic camping facilities. Conservation centres on the protection, maintenance 
and enhancement of the natural environment. This includes the provision of 
open spaces, protection of landscapes and the protection and enhancement of 
terrestrial and aquatic eco-systems. Parks can also provide cultural heritage benefits 
through the protection of cultural landscapes, such as farming or areas with 
historic associations, and the protection and restoration of historic and 
archaeological sites. The park network also provides resources and learning 
opportunities for both formal and community education. 
Table 1. ARPS Expenditure and Revenues 
EXPENDITURE INCOME 
Activity Total Conservation Cultural Recreation Education 
Heritage 
Visitor Services 1,546,700 15,122 637 1,178,838 352,102 463,900 
Division 
Resource Planning 766,700 235,010 55,268 429,020 47,402 0 
&Desi.gn Division 
Parks Operations 
Administration 2,858,932 339,355 14,295 2,204,522 300,760 0 
Farming 253,000 0 0 253,000 0 350,000 
Northern Sector 1.785,957 173,024 85,022 1,386,750 141,158 300,341 
Southern Sector 1,703,556 273,075 12,628 1,262,984 154,867 576,040 
Western Sector 2,118,833 234,988 9,472 1,672,610 201,764 476,308 
Botanic Gardens 2,129,109 152,624 1,030 1,220,407 855,048 76,150 
Mount Smart 1,782726 0 0 1,782,726 0 2,379,150 
Total Expenditure 14,945,513 1,423,199 178,352 11,290,857 2,053,101 4,621,889 
!Revenue 
Percentage Totals 100 9.52 1.19 75.55 13.74 30.92 
Estimating the Benefits from Parks 
In economics the benefit of an activity is measured by a consumer's utility. In this 
respect parks are similar to any other good or service provided in the economy. 
From a theoretical perspective the use or enjoyment of a park is equivalent to its 
consumption and the benefits of use are reflected in Willingness To Pay (WTP). It 
is not necessary for parks to be physically consumed (depleted); nor is it necessary 
for actual payment to occur: monetary units are simply a unit of measurement. 
The total utility provided by a good or service can be calculated by summing the 
WTP for individual units of the good or service. This total is equal to the area 
under the demand curve. The price paid for a good or service typically only reflects 
the benefit of the last unit consumed, and the WTP for earlier units may exceed the 
price paid. Thus expenditure on a good can underestimate the total benefits 
obtained from the good. 
Utility is a gross measure of economic benefits, and does not consider the costs 
associated with consumption. For parks the costs of consumption may include 
entrance fees, travel costs to and from the park, purchase of recreational 
equipment etc. To obtain the net benefits from consumption these costs must be 
deducted from the total WTP. Once the costs of consumption have ben deducted 
the net WTP is derived. This is equivalent to consumer surplus, a standard 
measure of net benefits from consumption. This can be illustrated via a diagram as 
shown in Figure 1 below. 
Figure 1. Consumer surplus 
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Use and Non-Use Benefits 
The benefits gained from the park outputs are in many cases private goods, but in 
other instances they fall at least partly into other categories of goods. There are 
often people other than active users who benefit from parks. Open space for 
example is appreciated by many who drive past Countryside Parks, and Botanic 
Gardens are admired by many passers by. The diagram below provides a 
categorisation of goods. 
Figure 2. A 2 x 2 classification of goods 
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Goods which fall in the Public Goods, and Common-Pool Resources categories, 
are unlikely to have user charges. However many parks and their uses, fall 
between the two extremes. Estimation of the benefits associated with those types 
of goods requires focused research. 
Parks provide use and non-use benefits. Use benefits are those that individuals and 
households receive from direct use of a good or service; in this case visits to 
Regional Parks. Non-use benefits are those benefits individuals receive from a 
good or service even if they do not use it directly. 
Non-use benefits can be categorised as option values, existence values and bequest 
values. Option values occur where individuals are WTP for parks because they 
wish to retain the option of visiting them in the future. Existence values reflect 
WTP for parks because of the satisfaction of knowing they exist. For example, 
individuals may be WTP for knowing that wilderness areas are preserved, 
although they may never visit them. Finally consumers may be WTP for the 
Regional parks to be maintained so that others (such as future generations) may 
benefit; this is known as bequest value. 
Valuation of Benefits 
The benefits provided by parks are not generally provided in a market framework. 
They are typically provided by local or central Government, and have limited or 
zero charges for use. To obtain an estimate of the benefits obtained from parks, 
some form of non-market valuation technique has to be used. 
Research by economists has lead to the development of techniques such as 
Contingent Valuation, Travel Cost Method and Hedonic Pricing to estimate 
non-market values. Contingent Valuation estimates are derived by directly 
questioning a sample of the population about their WTP for a good or service. The 
sample's WTP is then scaled up to reflect that of the total population, allowing for 
differences in income, age, and other relevant criteria. This technique has the 
major strength in being the only technique which estimates non-use values. It does 
however require careful survey design, implementation and analysis, to avoid 
biases in the results. 
The Travel Cost Method derives a value for non-market goods from the actual 
costs incurred by a sample of users. Travel costs are largely a function of distance 
but also reflect the means of transport, the cost of time, entrance fees and other 
related expenses. The Travel Cost Method is based on the notion that as travel costs 
to a park increase the rate of use declines. In essence, the travel costs are a proxy for 
price and the relationship between travel costs and the number of visits to the park 
is used to estimate a demand curve for the good. 
The Travel Cost methodology has the advantage of being based upon revealed or 
actual behaviour rather than a hypothetical situation. However it is more limited 
than Contingent Valuation in that it does not measure non-use values. Further 
difficulties can arise where users are making multi-purpose trips, or where parks 
are located close to major urban areas and have low travel distances. 
Hedonic Pricing values goods by establishing a relationship between a non-market 
good and a marketed good. This method has been used to value urban parks. The 
differential in house prices with respect to proximity to parks is calculated and this 
is used as a proxy to value the parks. This technique only estimates user benefits 
and requires considerable data on house prices and their determinants. It also 
assumes that the salient attributes (such as proximity to parks) are fully capitalised 
in the price of the marketed good. 
Unit Day Values (UDV's) 
All of the above valuation methods require considerable resources and are 
sometimes regarded as prohibitively expensive. An alternative method is the use 
of Unit Day Values (UDV's). These are essentially expert judgements, generally 
based upon estimates from either travel cost or contingent valuation studies. 
UDV's have been used extensively in the US, especially where the sites are 
considered too small to justify the more costly methods outlined above. The 
estimates of Unit Day Values are regarded as the equivalent to consumer surplus, 
and can be adjusted to reflect differences in activities, location, quality of facilities, 
the availability of substitutes, accessibility and congestion. 
A key objective of this research is to estimate the benefits obtained from the 
Auckland Regional Park Network. Visitor numbers and the range of recreation and 
other activities occurring in Parks during the 1995/6 year were already available to 
the Auckland Regional Parks Service following two earlier surveys (NRB 1996a, 
1996b). Data from those two surveys were then combined with information from 
overseas research to construct estimates of Unit Day Values, and hence estimate 
benefits obtained from Auckland Regional Parks. 
The 45 separate recreation activities listed in the NRB (1996b) Park Usage survey 
results were grouped into five broad categories: general recreation; specialised 
recreation; camping; education; and special events. The general recreation category 
includes activities such as informal games, jogging, picnicking, relaxing, swimming 
and walking. Specialised recreation includes boating, mountain biking, fishing and 
diving. Education was largely formal education by school groups. Table 2 displays 
the activities within each group. 
The Unit Day estimates are based on results from previous contingent valuation 
and travel cost studies. In the absence of suitable New Zealand unit day estimates, 
overseas studies were reviewed. Three relatively comprehensive sources of these 
values are Bergstrom and Cordell (1991), Walsh et al. (1992) and United States 
Forest Service (in Walsh, 1986); all three relate to US studies. 
The estimates by Bergstrom and Cordell were used because they were derived 
primarily for the purpose of providing recreation managers with "off-the-shelf" 
estimates of recreation benefits, are the most comprehensive in terms of the range 
of activities, and are the most consistent in terms of collection method and relative 
magnitude. 
A disadvantage with the estimates is that they were collected using the travel cost 
method and consequently give use values only. 
Table 2 Classification Of Activities 
General Recreation Activities 
Beach combing, sandcastle making, misc beach activities, courting, romancing, 
cricket, kilikiti, driving, feeding the ducks, getting away from it, isolation, hacky 
sack, informal sports & games, jogging, kite flying, other non-physical activity, 
other physical activity, painting, drawing, photography, picnicking, BBQ, 
purchasing souvenirs, relaxing, sunbathing, reading, showing visitors the park, 
sightseeing, soccer, socialising with family or friends, softball, supervising 
children's play, swimming, touch rugby, visiting cafe, volleyball, walking, 
walking the dog. 
Specialised Recreation Activities 
Boating, jet skiing, bush walking, canoeing, cycling, mountain biking, diving, 
snorkelling, fishing, formal or organised sport, golf, horse riding, model boating, 
orienteering, sailing, studying flora / fauna, surfing, wind-boarding. 
Camping 
Camping. 
Education 
Educational activities. 
Other 
Special event. 
Source: Park Users Satisfaction Study (NRB, March 1996). 
Adjustment for Economic Conditions 
Prior to applying Bergstrom and Cordell's US estimates to Auckland's Regional 
Parks, adjustments were made for exchange rates and relative income levels. The 
net effect of these two adjustment was negligible: the US estimates were scaled up 
by 1.54 to account for the US : NZ exchange rate1 but this was effectively cancelled 
out by a 0.64 adjustment to account for New Zealand incomes being lower than 
those in United States2 . 
The Unit Day Values applied to ARC parks before and quality adjustments were 
made are: General Recreation - $11, Specialised recreation - $26, Camping - $9, 
Education - $11, and Special Event - $30. 
Adjustment for Park Quality 
Adjustments for perceived park quality were made based on the responses to user 
survey data collected for the ARC (NRB, 1996a). Survey respondent's were asked to 
provide an overall assessments of park and facilities on a 1 to 5 rating scale. The 
mean responses for each Park were used to linearly scale down the UDV estimates: 
if the respondents rated the facilities as excellent (a rating of 1) the UDV remained 
constant; the UDV's were multiplied by 0.8 for a rating of 2; by 0.6 for a rating of 
three, by 0.4 for a rating of four, and by 0.2 for a rating of five. A rating of 5 (not at 
all good) meant that the benefit estimate for an activity at that park was only 20 
percent of the full UDV. 
Results 
After modification of the UDV's for the factors above, estimates of Total Benefits 
for each ARC park were calculated by multiplying each Park's visitor numbers by 
the relevant UDV's. The total use benefits for the parks for which data was 
available was estimated at $91m per year, as shown in Table 3 above. Note that this 
represents only use benefits from the parks. As shown in Table 3 the user benefits 
of parks were greatest in Muriwai and Karekare, which together account for 29 
percent of the estimated total benefit. These are followed by Long Bay with 12 
percent. 
Tawharanui, Tapapakanga, Karekare, Muriwai and Mahurangi have high benefits 
relative to visitor numbers, due to the higher percentage undertaking specialist 
recreational activities. This illustrates the importance of accounting for the type of 
1 The authors argue that the exchange rate at year end 1996 was higher than its long term position 
due to current monetary conditions, and that NZ $1 :US$ 0.65 is a more realistic rate. This position is 
strongly supported by the purchasing power parity estimates of the OECD (1996). 
2 Based on 1995 GDP per capita of $US 16,795 and $US 26,413 for New Zealand and the United 
States respectively(OECD, 1996). 
activity when assessing the benefits of parks, rather than relying solely on total 
visitor numbers. 
Using the five activity categories shown in Table 2, 80 percent of the benefits of 
visits are for general recreation, 12 percent for specialised recreation, 4 percent for 
camping and 2 percent each for education and special events. As stated above these 
percentages vary considerably across parks. Long Bay receives over one million 
visitors per year, and ninety six percent of the benefits derived there are general 
recreation. In contrast Tawharanui receives 164 000 visits per year and 36 percent of 
benefits are for specialised recreation. 
Table 3. User Benefits by Park 
Park Visits per Annum Estimated User Benefit 
Ambury* 401,000 ($) 
Arataki 736,000 7A52,000 
Awhiti 104,000 1,306,000 
Botanic Gardens 706,000 7,776,000 
Cascades 315,000 3,261,000 
Cornwallis 604,000 5,988,000 
Hunua 597,000 5,255,000 
Karekare 975,000 13,042,000 
Long Bay 1,071,000 11,027,000 
Mahurangi 152,000 2)15,000 
Muriwai 1,030,000 13A17,000 
Omana 200,000 2)35,000 
Shakespear 407,000 4,164,000 
Tapapakanga 62,000 827,000 
Tawharanui 164,000 2A19,000 
Whakanewa* 10,000 113,000 
Wenderholm 353,000 3,723,000 
Totals ** 7887000 91000000 
* Sample SIzes severely limit the reliability of these estimates. 
** Totals do not include all parks in the ARPS network. 
Percentage 
7.82 
8.18 
1.43 
8.53 
3.58 
6.57 
5.77 
14.31 
12.10 
2.32 
14.72 
2.34 
4.57 
0.91 
2.65 
0.12 
4.08 
100 
Non-Use Values 
The values reported are use benefits only. The total benefits, including non-use 
values, will exceed those shown in Table 3. Without conducting a contingent 
valuation study the magnitude of the non-use benefits is difficult to estimate. 
Overseas researchers have come up with a variety of results, reflecting the unique 
characteristics of each resource. For example, a recreation study conducted in 
Colorado found that non-use benefits exceeded recreational use benefits by a factor 
of two (Walsh, p542, 1986); if this were applicable to Auckland the non-use benefits 
could be $180 m. Another study (Willis, Garrod & Saunders, 1993) found the use 
benefits associated with a recreation area in Southern England were 65 percent of 
the use values. 
Where there are significant conservation values the non-use benefits are higher 
relative to the use benefits but the total WTP is generally lower. For example, a 
British study estimated the non-use benefits associated with three Sites of Special 
Scientific Interest (SSSI) to average over nine times the use values (Willis, 1990). 
Willis, Garrod and Saunders (1993) found that non-use values of an area with both 
recreational and conservation values, exceeded use values by a factor of four. 
Considering these estimates it would seem reasonable to expect the non-use 
benefits of the Auckland Regional Parks network to at least equal the use benefits. 
Validation of Benefit Estimates 
Two steps were undertaken to assess the validity of the benefit estimates. First, the 
UDV's were compared to benefit estimates from other New Zealand studies, such 
as those outlined in Kerr (1992), and Kerr and Cullen (1995). They were found to be 
generally consistent with these estimates. 
Second, an estimate of actual travel costs was made. For each of the Auckland 
districts a centroid was determined and the travel distance between this and each 
of the parks calculated. For the Waitakere district two centroids were calculated: 
one in the north and south. It was assumed that visitors to the various parks had 
originated at the closest centroid point. 
The travel distances were converted into financial data using the average cost per 
kilometre from AA data of 73.7 cents and by assuming three passengers per car. 
The travel expenditure per park by source of visitor was then calculated. As 
shown in Table 4, the total travel expenditure was over $70 million. Of this total 
30 percent was from residents in the Auckland district; 19 percent in Manuka; 18 
percent in Waitakere; 15 percent in North Shore; and five percent in Papakura. 
The expenditure by park was greatest for the Waitakeres, which accounts for 32 
percent of the total, followed by 16 percent at Muriwai, 13 percent at Hunua and 
ten percent at Long Bay. 
Whilst the $70 million cannot be considered the benefits from the parks it does 
give some indication of the costs visitors are prepared to pay to visit parks and a 
base from which the estimates of benefits can be compared. 
Table 4. Travel Costs 
North Shore Waitakere Auckland Manukau Rodnev Papakura Franklin Total 
Tawharanui 1,052,456 282,848 1,443,016 172,669 270,514 0 60,845 3,282,347 
Mahurangi 573,146 413,360 423,347 243,153 260,521 41,683 53,407 2,008,616 
Wenderholm 936,580 605,217 1,226,865 517,583 94,936 288,459 96,762 3,766,401 
Shakespear 1,230,601 652,658 1,043,813 142,838 263,700 444,994 237,330 4,015,935 
Long Bay 1,403,248 1,442,856 1,324,032 2,203,892 248,963 322,521 475,294 7,420,805 
Muriwai 1,955,905 1,128,407 3,692,968 3,077,473 1,743,901 294,070 o 11 ,892,723 
Waitakere 
Ranges 3,041742 7,528 ,529 7,885,999 2,383,132 994,416 0 636,946 22,470,764 
Ambury 0 0 211,098 1,604,344 0 0 0 1,815,442 
Awhiti 297,085 163,397 401 ,065 232,618 0 39,809 695 ,180 1,829,154 
Omana 118,834 30,280 479,907 514,757 0 94,267 107,979 1,346,025 
Tapapakanga 78,943 23,776 348,277 228,841 42,722 73 ,556 151 ,199 947,315 
Hunua 
Ranges 143,475 439,989 2,295,595 1,952,850 191 ,300 1,874,736 2,392,839 9,290,782 
Total 10,832,015 12711315 20,775,981 13,274,149 4,110,973 3,474,09<5 4,907,780 70,086,309 
Areas for further work 
There are a number of areas where further research is required. The above benefit 
assessment treats the ARC park network as a single good, without significant 
complements or substitutes. In an assessment of the benefits for a single site, 
consideration should be given to the availability of complement or substitute sites. 
For example, a consumer's willingness to pay to visit Piha may be reduced by the 
availability of other beach areas such as Muriwai. Alternatively, the existence of 
two or more sites may increase the overall participation in beach activities, in 
which case the sites would be complementary3 . In this research no adjustment was 
made for the availability of substitutes or complements as the data was based on 
historical use. However consideration must be given to these issues if these results 
are to be used to assess the impact of changes in expenditure, park sizes or 
capacities. 
3 Evidence from the United States suggests that this is frequently the case (Walsh, 1986). 
The second area where further work would be beneficial is in the estimation of 
values for non-use benefits. As already noted, overseas research has shown that 
non-use benefits are high in parks perceived to have high conservation or cultural 
heritage values. 
The above results illustrate that the net benefits of the ARPS activities are 
substantial; the use benefits alone are estimated to be over six times greater than 
ARPS expenditures. However on a cautionary note, the estimated use benefits of 
$91m does not automatically justify the $14.9m that is spent on providing and 
maintaining the Auckland Regional Parks network. To assess the adequacy of 
expenditure the marginal benefits of this expenditure would need to be considered. 
In other words, would additional expenditure increase the benefits (through a 
greater number of visits to the network or increased quality of the park facilities) 
justify the additional expenditure. The benefit assessment has shown that the total 
benefits from parks greatly exceed total expenditure on parks, but the marginal 
benefits from changes in spending would need to be estimated to evaluate the 
adequacy of current spending. Estimation of the marginal benefits is beyond the 
scope of this research. 
Conclusions 
This research has demonstrated how Unit Day Values may be applied to estimate 
the use benefits from parks. They provide managers and decision makers with 
broad estimates of the value of parks based on data that is frequently already 
collected. In doing so they can effectively combine information on visitor numbers, 
activities undertaken and perceived quality of the resources. The estimated values 
are based on results from other, more costly techniques such as Travel Cost Method 
and Contingent Valuation. As such the use of unit day values cannot replace the 
use of these other methods but can complement them by provided a estimates 
where these techniques are prohibitively expensive. Key areas for further 
investigation are the use of unit values for conservation or cultural heritage, and 
the influence of substitute or complementary sites on the values. 
A key factor determining the potential usefulness of the UDV technique is the 
prior existence of data on park visitor numbers, and activities in parks data. The 
existence of this data greatly reduces the direct costs of the UDV technique, and 
reduce the time required to calculate park benefits. Where there is no existing park 
use data, the advantages of the UDV technique over other non-market valuation 
techniques are likely to be greatly reduced. 
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